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DIESEL FUEL CONTROL APPARATUS AND SYSTEM 

Abstract of the Disclosure 
Diesel fuel control apparatus in a system in which 
fuel flows to a diesel engine from a fuel tank. A portion 
of the fuel is consumed by the diesel engine. Excess fuel 
5 flows in a heated condition from the diesel engine. The excess 
fuel has air entrained therein. A diesel fuel filter housing 
is attached to the diesel fuel control apparatus and is in 
fluid communication therewith. The diesel fuel control 
apparatus receives heated fuel and air entrained therein and 
10 supplies heated fuel without air therein to mix with fuel 
flowing from the fuel tank to the fuel filter housing. 
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Background of the Invention 
In most diesel engine systems there is a filter 
device through which fuel must flow to reach the engine. When 
the engine apparatus is subjected to temperatures in the region 
5 of zero degrees Fahrenheit and lower, there is a tendency 
for crystals and solid wax particles to form in the diesel 
fuel. Such conditions cause clogging of the fuel filter 
device . 

In a conventional diesel engine apparatus only a 
10 portion of the fuel pumped to the engine is used, and the 
excess fuel which flows from the engine contains gas, in the 
form of entrained air, which is ordinarily vented from the 
fuel in the fuel tank as the excess fuel with 
the entrained air therein returns to the fuel tank. 
15 Attempts have been made to mix heated return 

fuel with fuel flowing from the fuel tank in order to provide 
fuel to the engine at a temperature which does not permit 
the formation of wax particles in the fuel, to avoid clogging 
of the fuel filter. However, the entrained air in the 
20 heated return fuel presents a problem, due to the fact 
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that the diesel engine must have sufficient fuel to operate, 
and excessive air in the fuel robs the engine of fuel necessary 
for operation. 

Various methods have been employed in an attempt 

5 to overcome these problems. For example, No. 1 fuel oil 
is mixed with the conventional No. 2 diesel fuel oil, .to 
provide a fuel in which wax crystallization does not occur 
so readily in cold weather. This mixing process has not 
* been found to be satisfactory and adds to the expense of 

10 the fuel. 

United States Patents 2,881,828 and 3,472,214 
show the use of heat exchanger devices to heat the fuel, 
to avoid wax crystallization. However, such devices* may 
not provide heat to the fuel until a significant period 

15 of time has elapsed, and therefore fuel filter clogging 
may occur with initial operation. 

United States Patent 3,768,454 shows the use 
of a fuel tank which has a mixing zone with a temperature 
responsive valve controlling flow of fuel with respect 

20 to the mixing zone. Such a system requires an objectionable 
special fuel tank. 

United States Patent 2,599,699 recognizes the 
problem involved as entrained air flows from the diesel 
engine with the excess heated 'fuel. This patent shows 

25 a device which attempts to eliminate the air from the heated 
return fuel prior to mixing of the heated fuel with fuel 
flowing from the fuel tank. However, the device of this 
patent employs a fuel return tank which occupies excessive 
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space and which employs baffles to separate air from the 
heated fuel. This device is therefore not satisfactory 
for use in the diesel engine system. 

It is therefore an object of this invention to 

5 provide diesel fuel control apparatus and a system which 
supplies conventional diesel fuel to a diesel engine at 
a proper temperature and without wax crystallization therein 
when the diesel engine apparatus is exposed to low temperatures. 
It is another object of this invention to provide 

10 such diesel fuel control apparatus which also supplies 
fuel to a diesel engine at a proper temperature at all 
environmental temperatures. 

It is another object of this invention to provide 
such diesel fuel control apparatus and a system in which 

15 the temperature of the fuel flowing to the diesel engine 

is sensed by a fuel temperature control device immediately 
following flow of the diesel fuel through a fuel filter 
unit, and the . temperature control device controls the temperature 
of fuel flowing to the fuel filter unit. Thus, the temperature 

20 of the diesel fuel flowing into the fuel filter is always 
at a proper temperature for fuel flow through the fuel 
filter without wax crystallization in the fuel. 

It is another object *'of this invention to provide 
such diesel fuel control apparatus and a system which does 

25 not require a special fuel tank. 

It is another object of this invention to provide 
such a diesel engine fuel control apparatus and a system 
which does not employ a fuel heater device. 

It is another object of this invention to provide 
such a diesel fuel control apparatus and system in which 
additional fuel conduit lines are not required in the installation 
thereof. 
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It is another object of this invention to provide 
such diesel fuel control apparatus and a system which can 
be easily and readily installed in an existing diesel engine 
apparatus and system. 

It is another object of this invention to provide 
such diesel engine fuel control apparatus and a system 
which is relatively small in physical size. 

It is another object of this invention to provide 
such diesel engine fuel control apparatus and a system 
by which air entrained in the heated return fuel is automatically 
removed from the mixture of heated return fuel and air 
during flow of the mixture for mixing of the heated return 
fuel with diesel fuel flowing from the fuel tank. 

It is another object of this invention to provide 
such diesel. fuel control apparatus and a system which can 
be a fixed original part of a diesel engine unit and in 
combination with a diesel fuel filter unit. 

Other objects and advantages of the diesel fuel 
control apparatus and system of this invention reside in 
the contruction and arrangement of parts, the combination 
thereof, the method of production, and the mode of operation, 
as will become more apparent from the following description. 

B rief Summary of the Invention 
This invention comprises diesel engine fuel control 
apparatus for use in a diesel system which includes a diesel 
engine provided with fuel injector means which receives 
fuel from a fuel tank. The system also includes fuel filter 
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means, fuel conduit means for providing fuel to the fuel 
injector means, and fuel return means for conducting heated 
unused fuel from the diesel engine. The heated unused 
fuel has air entrained therein. The fuel control apparatus 

5 includes a housing which is attached to a diesel engine. 
A fuel filter housing is attached to the housing of the 
fuel control apparatus and is in direct fluid communication 
therewith. The fuel control apparatus includes means for 
mixing heated unused fuel with fuel which flows from the 

10 fuel tank, while preventing entrained air in the heated 

fuel from mixing with -the fuel which flows from the diesel 
engine. The fuel control apparatus also includes thermally 
responsive fuel control valve means which senses the temperature 
of the fuel after the fuel flows through the fuel filter 

15 and which controls the temperature of the mixture of unused 
heated fuel and fuel which flows from the fuel tank, as 
the mixture flows to the fuel filter. 
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Brief Description of the Views of the Drawing 
FIG. 1 is a diagrammatic view showing a diesel 
engine and fuel system which includes fuel control apparatus 
of this invention fixedly attached to the diesel engine. 
5 FIG. 2 is a cross-sectional diagrammatic type 

of view, drawn on a much larger scale than FIG. 1, showing 
diesel fuel control apparatus of this invention in one 
of the operating modes thereof and in combination with 
a diesel fuel filter. 
10 FIG. 3 is a sectional view taken substantially 

on line 3-3 of FIG. 2. 

FIG. 4 is a cross-sectional diagrammatic type 
of view, similar to FIG. 2 and drawn on substantially the 
same scale as FIG. 2, illustrating the diesel fuel control 
15 apparatus of this invention in another of its operating, 
modes . 

FIG. 5 is a fragmentary enlarged sectional view, 
drawn on a larger scale than FIG. 4, showing a portion 
of the diesel fuel control apparatus and fuel filter combination 
20 of this invention in another of its operating modes. 

Detailed Description of the Invention 

FIG. 1 shows a diesel engine 10 provided with 

a fuel pump 12. Diesel fuel is supplied to the engine 

10 from a fuel tank 24. A fuel control housing 30 of the 

15 fuel control apparatus of this invention is secured to 

the diesel engine 10 by means of a bracket 32, shown in 

♦ 

FIGS. 2 and 4, 
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A fuel supply conduit 34 extends from the fuel 
tank 24 to the fuel control housing 30. The fuel supply 
conduit 34 is joined to an inlet passage 36 within the 
lower portion of the fuel control housing 30. A conduit 

5 38 is joined to an outlet passage 42 of the fuel control 
housing 30 and extends to the fuel pump 12. A conduit 
52 extends from the fuel pump 12 to a set of fuel injectors 
56 of the diesel engine 10. A conduit 62 leads from the 
fuel injectors 56 to an inlet passage 66 at the upper portion 

10 of the fuel control housing 30. A fuel return conduit 

72 is joined to an outlet passage 76 at the upper portion 
of the fuel control housing 30 and is also joined to the 
fuel tank 24. 

30 

jj\ m Within the fuel control housing 65" is a fuel 

•'15* ' control chamber 80, provided with a plurality of vertically 

oriented spaced-apart guide fins 82. Within- the fuel control 
chamber 80 is a buoyant member 86, which has a valve member 

88 attached thereto- at the lower portion thereof. The 
buoyant member 86 is movable upwardly and downwardly within 

20 the fuel control chamber 80, and the movement of the buoyant 
member 80 is guided by the guide fins 82. At the upper 
portion of the fuel control chamber 80 is an abutment member 

89 which limits upward travel of the buoyant member 80. 
The valve member 88 is movable with movement of the buoyant 

25 member 86. The valve member 88 is movable with respect 
to a passage 90 in the housing 30, for controlling flow 
of fluid through the passage 90. 

The fuel control housing 30 has a threaded stem 
100 at the lower portion thereof, to which is threadedly 
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attached a fuel filter housing 102. Seal members 104 provide 
a sealing action between the fuel filter housing 102 and 
the fuel control housing 30. The threaded stem 100 has 
a passage 106 therethrough, for communication between the 

5 fuel filter housing 102 and the outlet passage 42. Within 
the fuel filter housing 102 is a tubular filter element 
108, which is seated upon a spring 110. within the fuel 
filter housing 102. A plug 112 is shown at the bottom 
end of the fuel filter housing 102 and is removable for 

10 draining the fuel filter housing 102. 

Within the outlet passage 42 is a thermally responsive 
actuator 130 which is provided with an actuator stem 134 
to which a collar 138 is attached. A helical spring 139 
encompasses the actuator stem 134 and engages the collar 

15 138. The spring 139 also engages a portion of the fuel 
control housing 30 adjacent the passage 94 and urges the 
actuator stem 134 in a direction away from the passage 
94. 

Operation 

20 The fuel pump 12 creates negative pressure conditions 

which cause fuel to flow from the fuel tank 24 in the conduit 
34 toward the fuel control housing 30, as illustrated by 
arrows 140. The fuel flows into the inlet passage 36 of 
the fuel control housing 30 and then flows downwardly into 

25 the fuel filter housing 102 and through the filter element 
108, as illustrated by arrows 150. The fuel then flows 
through the passage. 106 and into the outlet passage 42, 
From the outlet passage 42 the fuel flows into the conduit 
38, as illustrated by an arrow 146 in FIG. 2, to the fuel 

30 

pump 12, and then through the conduit 52 to the fuel injectors 
56 of the diesel engine 10. 
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Some of the fuel is then consumed in the diesel 
engine 10. However, the diesel engine 10 consumes only 
a portion of the fuel supplied thereto. Excess fuel flows 
from the fuel injectors 56 through the conduit 62, to the 

5 fuel control housing 30. The fuel flowing from the fuel 

injectors 56 through the conduit 62 is fuel which has been 
heated by the diesel engine 10. The heated excess fuel 
flowing in the conduit. 62 to the fuel control, housing 30, 
• as illustrated by arrows 170, has air and, perhaps, other 

10 gases entrained therein. This heated excess fuel and entrained 
air flows from the conduit 62 into the fuel control chamber 
80. 

During normal operation of the diesel engine 
10, the mixture of heated fuel and entrained air therein 
15 fills the fuel control chamber 80, as illustrated in FIGS. 
2 and 4. The density of the mixture of heated excess fuel 
and entrained air in the fuel control chamber 80. varies 
with operation of the diesel engine. The buoyant member 
86 is in its lowermost position in the fuel control chamber 
20 80, as illustrated in FIG. 2, when the density of the mixture 
of heated excess fuel and entrained air in the fuel control 
chamber 80 is low. A low density of the mixture indicates 
that the mixture has excess air therein. 

When the buoyant member 86 is in its lowermost 
25 position, as illustrated in FIG. 2, the valve member 88 
closes the passage 90, and all of the heated excess 
fuel and entrained air which enters the fuel control 
chamber 80, flows from the fuel control chamber 80 
through the passage 76 and into the conduit 72 and 
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flows from the fuel control housing 30 in the conduit 72, 
as illustrated by an arrow 180 in FIG. 2. The excess fuel 
and air then flows in the conduit 72 to the fuel tank 2A. 
The air is separated from the fuel in the fuel tank 24 
5 and is permitted to escape from the fuel tank. 24. 

When the mixture of heated fuel and air in the> 
fuel control chamber 80 has sufficient density, indicating 
that the air in the mixture is not excessive, the buoyant 
member 86 rises within the fuel control chamber 80', as 

10 illustrated iri FIG. 4. When this occurs, the valve member 

88 is lifted from the passage 90, and heated fuel^is permitted 

yj»f;to flow through the passage 90, into the passage -92", through 
the passage 94 and into the inlet passage 36, as illustrated 
in FIG. 4. Thus , heated fuel mixes in the inlet passage 

15 36 with fuel flowing into the inlet passage 36 from the 
fuel tank 24 through the conduit 34, as illustrated in 
FIG. 4. The mixture of heated fuel and fuel flowing from 
the fuel tank 24 is, of course,. at a higher temperature 
than the fuel flowing from the fuel tank 24. The fuel 

20 mixture has a temperature such that wax particles are not 
permitted to exist in the fuel mixture to cause clogging 
of the fuel filter element 108, The fuel mixture flows 
through the fuel filter element 108, through the passage 
106, and through the outlet passage 42. Then the fuel 

25 flows through the conduit 38, as illustrated by an arrow 
200 in FIG. 4, to the fuel pump 12, and then to the fuel 
injectors 56. 
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As the fuel flows through the outlet passage 
42, the fuel engages the thermally responsive actuator 
130. If the temperature of the fuel reaches a predetermined 
magnitude, the stem 134 of the thermally responsive actuator 
5 130 is moved into the passage 94 and closes the passage 
94, as illustrated in FIG. 5. It is to be noted that as 
the actuator stem 134 moves into the passage 94, the actuator 
r< /X:-, ■ stem -9^r travels into the passage 94 to an extent dependent 
upon the temperature of the fuel flowing in the outlet 
10 passage 42. The actuator stem 134 does not engage an abutment 
to: limit travel thereof. Therefore, no overtravel means 
is necessary with respect to the thermally responsive actuator 
130.. 

When the actuator stem is within the passage x 
15 94, preventing fluid flow therethrough, heated fuel is 
prevented from flowing into the inlet passage 36 and is 
thus prevented from mixing with the fuel entering, the passage 
36 from the fuel tank 24. Thus, under these conditions 
all the fuel flowing through the filter element 108 is 
20 fuel which flows directly thereto from the fuel tank 24. 

Under these conditions, all of the heated fuel and entrained 
air which flows into the fuel control chamber 80 must flow 
from the fuel control chamber 80, through the conduit 72, 
to the fuel supply tank 24, As stated above, the air flowing 
25 to the fuel supply tank 24 through the conduit 72 is permitted 
to escape from the fuel supply tank 24. Thus, all fuel 
flowing from the fuel supply tank 24 through the conduit 
34 is substantially free of air. 
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As shown and described, the thermally responsive 
actuator 130 is in a position to sense the temperature 
of the fuel after the fuel flows through the filter element 
108. The thermally responsive actuator 130 controls flow 

5 of heated fuel f rom . the fuel control chamber 80 for mixing 
with fuel which flows from the fuel tank 24. Therefore, 
the thermally responsive actuator 130 ensures that the 
fuel flowing into the fuel filter element 108 has a temperature, 
of sufficient value so that wax crystallization cannot 

10 occur 'in the fuel flowing into the fuel filter element 
108. Therefore, the temperature of the fuel flowing to 
the fuel filter element 108 does not permit clogging of 

» 

the fuel filter element 108, 

Therefore, it is to be understood that the fuel 

15 control apparatus and system of this invention provides 

means by which a relatively small unit attached to a diesel 
engine permits the diesel engine to use conventional diesel 
fuel during cold weather conditions. This invention also 
provides control of the temperature of the fuel flowing 

20 to the diesel engine. 

Although the preferred embodiment of the diesel 
fuel control apparatus and system of this invention has 
been described, it will be understood that within the purview 
of this invention various changes may . be made in the. form, 

25 details , proportion and arrangement of parts, the combination 
thereof, and the mode of operation, which generally stated 
consist in a diesel fuel control apparatus and system within 
the scope of the appended claims. 
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The embodiments of the invention in which an 
exclusive property or privilege is claimed are defined as 
follows: 

1. For use in a diesel system in which a diesel 
engine is supplied with fuel from a fuel supply tank and in 
which the diesel engine consumes a portion of the fuel and 
in which a mixture of excess heated fuel and entrained air 
5 flows from the diesel engine, the combination: a diesel fuel 
control housing adapted to be attached to the diesel engine, 
the fuel control housing having a fuel inlet passage for 
receiving fuel from the fuel supply tank, the fuel control 
housing having a fuel outlet passage for directing fuel from 

10 the fuel control housing to the diesel engine, a diesel fuel 
filter housing removably attached to the diesel fuel control 
housing and supported by the fuel control housing, the fuel 
control housing forming a diesel fuel control chamber, the 
diesel fuel filter housing forming a fuel filter chamber 

15 provided with a fuel filter element therein, the fuel control 
housing forming a passage for directing fuel from the fuel 
inlet passage of the fuel control housing into the fuel filter 
chamber of the fuel filter housing, the fuel control housing 
forming a passage for directing fuel from the fuel filter 

20 chamber of the fuel filter housing into the fuel outlet passage 
of the fuel control housing, the fuel control housing forming 
a connecting passage between the fuel control chamber and 
the fuel inlet passage of the fuel control housing, the fuel 
control housing forming passages for directing a mixture of 

25 excess heated fuel and entrained air into the fuel control 
chamber from the diesel engine and for directing air to the 
fuel supply tank, and a buoyantly operable valve member within 
the fuel control chamber and controlling flow of heated fuel 
from the fuel control chamber through the connecting passage 

30 and to the fuel inlet passage. 
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2. For use in a diesel system in which a diesel 
engine is supplied with fuel from a fuel supply tank and in 
which the diesel engine consumes a portion of the fuel and 
in which a mixture of excess heated fuel and entrained air 

5 flows from the diesel engine, the combination: a diesel fuel 
control housing adapted to be attached to the diesel engine, 
the fuel control housing having a fuel inlet passage for receiving 
fuel from the fuel supply tank, the fuel control housing having 
a fuel outlet passage for directing fuel from the fuel control 

10 housing to the diesel engine, a diesel fuel filter housing 
removably attached to the diesel fuel control housing and 
supported by the fuel control housing... the fuel control housing 
forming a diesel fuel control chamber, the diesel fuel filter 
housing forming a fuel filter chamber provided with a fuel 

15 filter element therein, the fuel control housing forming a 
passage for directing fuel from the fuel inlet passage of 
the fuel control housing into the fuel filter chamber of the 
fuel filter housing, the fuel control housing forming a passage 
for directing fuel from the fuel filter chamber of the fuel 

20 filter housing into the fuel outlet passage of the fuel control 
housing, the fuel control housing forming a connecting passage 
between the fuel control chamber and the fuel inlet passage 
of the fuel control housing, the fuel control housing forming 
passages for directing a mixture of excess heated fuel and 

25 entrained air into the fuel control chamber from the diesel 

engine and for directing air to the fuel supply tank, a buoyantly 
operable valve member within the fuel control chamber and 
controlling flow of heated fuel from the fuel control chamber 
through the connecting passage and to the fuel inlet passage, 

30 . and thermally responsive valve means within the fuel control 
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housing for sensing the temperature of fuel flowing in the 
fuel outlet passage of the fuel control housing and controlling 
flow of fuel from the fuel control chamber through the connect- 
ing passage into the fuel inlet passage of the fuel control 
35 housing. 

3. A diesel fuel control system for control of 
diesel fuel to a diesel engine provided with a fuel pump and 
having fuel injectors and being subjected to low temperature 
conditions in which fuel is supplied to the diesel engine 
5 from a source of diesel fuel and in which excess diesel fuel 
in a heated condition flows from the diesel engine and in 
which air is entrained in the heated excess diesel fuel compris- 
ing: 

a fuel control housing fixedly attached to the diesel 
10 engine, the fuel control housing having a fuel control chamber 
therein, 

a fuel filter unit attached to the fuel control 

housing, 

the fuel control housing having a first passage, 
15 the first passage being in communication with the fuel filter 
unit for flow of fuel from the first passage to the fuel filter 
unit , 

a diesel fuel supply tank, 

a first conduit, the first conduit joining the diesel 
20 fuel supply tank to the first passage of the fuel control 
housing for flow of diesel fuel from the diesel fuel supply 
tank to the first passage of the fuel control housing, 

the fuel control housing having a second passage 
in communication with the fuel filter unit for flow of fuel. 
25 from the fuel filter unit to the second passage, 

a second conduit, the second conduit joining the 
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second passage. of the fuel control housing to the diesel fuel 
pump for flow of fuel from the second passage to the diesel 
fuel pump, 

30 a third conduit, the third conduit joining the diesel 

fuei pump to the fuel injectors of the diesel engine for flow 
of fuel from the fuel pump to the fuel injectors, 

the fuel control housing having a third passage, 
the third passage being in communication with the fuel control 

35 chamber for flow of fuel from the third passage to the fuel 
control chamber, 

a fourth conduit, the fourth conduit joining the 
fuel injectors of the diesel engine to the third passage of 
the fuel control housing for flow of heated excess fuel and 

4° entrained air from the fuel injectors to the third passage, 

the fuel control housing having a connecting passage 
joining the fuel control chamber to the first passage, 

a buoyant member within the fuel control chamber, 
the buoyant member including valve means operable to close 

45 and to open the connecting passage with movement of the buoyant 
member, a mixture of excess heated fuel and entrained air 
flowing from the fuel injectors through the fourth conduit 
to the third passage and from the third passage to the fuel 
control chamber, 

50 a thermally responsive actuator device within the 

second passage and sensing the temperature of the fuel in 
the second passage, the thermally responsive actuator device 
including valve means operable to control flow of heated fuel 
through the connecting passage in response to temperature 

55 of the fuel in the second passage sensed by the thermally 
responsive actuator device, 

the fuel control chamber being filled with the mixture 
of excess heated fuel and entrained air during normal operation 
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of the diesel engine, the buoyant member rising and falling 
within the fuel control chamber and within the mixture of 
excess heated fuel and air and operating the valve means to 
open and to close the connecting passage in accordance with 
the density of. the mixture of heated excess fuel and entrained 
air in the fuel control chamber, the connecting passage conduct 
ing heated fuel therethrough to the first passage for mixing 
of the heated fuel with fuel which enters the first passage 
from the diesel fuel supply tank, the mixture of heated fuel 
and fuel from the fuel supply tank then traveling through 
the fuel filter unit to the secohd conduit and through the 
second conduit to the fuel pump and from the fuel pump to 
the fuel injectors of the diesel engine. 

4. Diesel fuel control apparatus for a diesel system 
provided with a diesel engine and a diesel fuel supply tank, 
the diesel engine receiving fuel for operation thereof and 
discharging heated excess fuel with air entrained therein, 
comprising: 

a fuel control housing having an upper portion and 
a lower portion and being provided with a fuel control chamber 
therein between the upper portion and the lower portion, 

a buoyant member within the fuel control chamber, 

the fuel control housing having a first passage 
above the fuel control chamber and in communication with the 
fuel control chamber, 

a fuel filter housing attached to the fuel control 
housing at the lower portion thereof , there being a fuel filter 
chamber within the fuel filter housing, 

the fuel control housing having a second passage, 
the second passage being in communication with the fuel filter 
chamber of the fuel filter housing, the fuel control housing 
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having a connecting passage in the lower portion thereof leading 
20 from the fuel control chamber to the second passage, 

the fuel control housing having a third passage, 
the third passage being in communication with the fuel filter 
chamber of the fuel filter housing, 

valve means operable to close and to open the connect- 
'25 ing passage for. control of fluid flow therethrough from the 
fuel control chamber to the second passage, 

means connecting the valve means to the buoyant 
member for operation of the valve means with operation of 
the buoyant member, 
30 the diesel system including first conduit means, 

second conduit means, third conduit means and fourth conduit 
means, the first conduit means joining the fuel supply tank 
to the second passage of the fuel control housing, the second 
conduit means joining the third passage of the fuel control 
35 housing to the diesel engine, the third conduit means joining 
the diesel engine to the first passage of the fuel control 
housing, the fourth conduit means joining the first passage 
of the fuel control housing to the fuel supply tank, 

the fuel control chamber receiving a mixture of 
4° heated excess fuel and entrained air from the diesel engine, 
the buoyant member operating the valve member in accordance 
with the density of the mixture of heated excess fuel and 
entrained air within the fuel control chamber for flow of 
heated fuel from the fuel control chamber through the connecting 
45 passage and through the second passage to mix with fuel entering 
the second passage from the diesel fuel supply tank, air which 
separates in the fuel control chamber from the heated excess 
fuel flowing from the fuel control chamber through the first 
passage and into the fourth conduit for flow to the fuel supply 
50 tank. 
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5. Diesel fuel control apparatus for a diesel system 
provided with a diesel engine and a diesel fuel supply tank, 
the diesel engine receiving fuel for operation thereof and 
discharging heated excess fuel with air entrained therein, 
5 cnmprising: 

a fuel control housing having an upper portion and 
a lower portion and being provided with a fuel control chamber 
therein between the upper portion and the lower portion, 

a buoyant member within the fuel control chamber, 
10 the fuel control housing having a first passage 

above the fuel control chamber and in communication with the 
fuel control chamber, 

a fuel filter housing attached to the fuel control 
housing at the lower portion thereof, there being a fuel filter 
15 chamber within the fuel filter housing, 

the fuel control housing having a second passage, 
the second passage being in communication with the fuel filter 
chamber of the fuel filter housing, the fuel control housing 
having a connecting passage in the lower portion thereof leading 
20 from the fuel control chamber to the second passage, 

the fuel control housing having a third passage, 
the third passage being in communication with the fuel filter 
chamber of the fuel filter housing, 

valve means operable to close and to open the connect - 
25 ing passage for control of fluid flow therethrough from the 
fuel control chamber to the second passage, 

means connecting the valve means to the buoyant 
member for operation of the valve means with operation of 
the buoyant member, 
30 a thermally responsive actuator device within the 

third passage of the fuel control housing and including a 
valve member within the connecting passage for controlling 
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flow of fuel through the connecting passage in accordance 
with the temperature of the fuel flowing through the third 
35 passage, 

the diesel system including first conduit means, 
second conduit means, third conduit means and fourth conduit 
means, the first conduit means joining the fuel supply tank 
to the second passage of the fuel control housing, the second 
40 conduit means joining the third passage of the fuel control 

housing to the diesel engine, the third conduit means joining 
the diesel engine to the first passage of the fuel control 
housing, the fourth conduit means joining the first passage 
of the fuel control housing to the fuel supply tank, 

45 the fuel control chamber receiving a mixture of 

excess heated fuel and entrained air from the diesel engine 
through the first passage, the buoyant member operating the 
valve member in accordance with the proportions of excess 
heated fuel and entrained air in the mixture thereof within 

50 the fuel control chamber for flow of fuel from the fuel control 
chamber through the connecting passage and through the second 
passage to mix with fuel entering the second passage from 
the diesel fuel supply tank, air which separates in the fuel 
control chamber from the excess fuel flowing from the fuel 

55 control chamber through the first passage and into the fourth 
conduit for flow to the fuel supply tank. 

6. For use in a diesel system in which a diesel 
engine is supplied with fuel from a fuel supply tank and in 
which the diesel engine consumes a portion of the fuel and 
in which a mixture of excess heated fuel and entrained air 
5 flows from the diesel engine, the combination: a diesel fuel 
control housing adapted to be attached to the diesel engine, 
the fuel control housing having a fuel inlet passage for receiv- 
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ing fuel from the fuel supply tank, the fuel control housing 
having a fuel outlet passage for directing fuel from the fuel 

10 control housing to the diesel engine, a diesel fuel filter 

housing removably attached to the diesel fuel control housing 
and supported by the fuel control housing, the fuel control 
housing forming a diesel fuel control chamber, the diesel 
fuel filter housing forming a fuel filter chamber provided 

15 with a fuel filter element therein, the fuel control housing 

forming a passage for directing fuel from the fuel inlet passage 
of the fuel control housing into the fuel filter chamber of 
the fuel filter housing, the fuel control housing forming 
a passage for directing fuel from the fuel filter chamber 

20 of the fuel filter housing into the fuel outlet passage of 
the fuel control housing, the fuel control housing forming 
a connecting passage between the fuel control chamber and 
the fuel inlet passage of the fuel control housing, the fuel 
control housing forming a passage for directing a mixture 

25 of excess heated fuel and entrained air into the fuel control ' 
chamber from the diesel engine, the fuel control housing forming 
a passage for directing air from the fuel control chamber 
to the fuel supply tank, and a buoyant member within the fuel 
control chamber and sensing the density of the mixture of 

30 excess heated fuel and entrained air, a valve member attached 
to the buoyant member and controlling flow of heated fuel 
from the fuel control chamber through the connecting passage 
and to the fuel inlet passage in accordance with operation 
of the buoyant member. 

7. Diesel fuel control apparatus for a diesel system 
provided with a diesel engine and a diesel fuel supply tank, 
the diesel engine receiving fuel for operation thereof and 
discharging heated excess fuel with air entrained therein, 
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5 comprising: 

a fuel control housing provided with a fuel control 
chamber therein, the fuel control housing being adapted to 
receive and support a fuel filter housing which has a fuel 
filter chamber therewithin, 
10 a buoyant member within the fuel control chamber, 

the fuel control housing having a first passage 
in communication with the fuel control chamber of a fuel filter 
housing attached to the fuel control housing, 

the fuel control housing having a second passage, 
!5 the second passage being in communication with the fuel filter 
chamber of the fuel filter housing, the fuel control housing 
having a connecting passage leading from the fuel control 
chamber to the second passage, 

the fuel control housing having a third passage, 
20 the third passage being in communication with the fuel filter 
chamber of the fuel filter housing, 

buoyantly operable valve means within the fuel control 
chamber and operable to close and to open the connecting passage 
for control of fluid flow therethrough from the fuel control 
25 chamber to the second passage, 

a thermally responsive valve device within the fuel 
control housing and sensing the temperature of fuel flowing 
therewithin, including a valve member controlling flow of 
fuel between the conpecting passage and the second passage 
30 in response to the temperature of the fuel sensed by the thermally 
responsive valve device, 

the fuel control housing being adapted to be positioned 
within a diesel system which includes a first conduit, a second 
conduit, a third conduit, and a fourth conduit, the first 
35 conduit joining the fuel supply tank: to the second passage 
of the fuel control housing, the second conduit joining the 
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third passage of the fuel control housing to the diesel engine, 
the third conduit joining the diesel engine to the first passage 
of the fuel control housing, the fourth conduit joining the 
40 first passage of the fuel control housing to the fuel supply 
tank, 

the fuel control chamber receiving from the first 
passage a mixture of heated excess fuel and entrained air 
from the diesel engine, the buoyantly operable valve means 

45 operating in accordance with the proportions of heated excess 
fuel and entrained air in the mixture thereof within the fuel 
control chamber for flow of heated fuel from the fuel control 
chamber through the connecting passage and through the second 
passage to mix with fuel entering the second passage from 

50 the diesel fuel supply tank, air which separates in the fuel 
control chamber from the heated excess fuel flowing from the 
fuel control chamber through the first passage and into the 
fourth conduit for flow to the fuel supply tank. 



8, Diesel fuel control apparatus for a diesel system 
provided with a diesel engine and a diesel fuel supply tank, 
the diesel engine receiving fuel for operation thereof and 
discharging heated excess fuel with air entrained therein, 
5 comprising: 

a fuel control housing provided with a fuel control 
chamber therein, 

the fuel control housing being adapted to receive 
and support a fuel filter housing which has a fuel filter 
10 chamber therewithin, 

a buoyant member within the fuel control chamber, 

the fuel control housing having a first passage 
in communication with the fuel control chamber of a fuel filter 
housing attached to the fuel control housing, 
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the fuel control housing having a second passage, 
the second passage being in communication with the fuel filter 
chamber of the fuel filter housing, the fuel control housing 
having a connecting passage leading from the fuel control 
chamber to the second passage, 

the fuel control housing having a third passage, 
the third passage being in communication with the fuel filter 
chamber of the fuel filter housing, 

buoyantly operable valve means within the fuel control 
chamber and operable to close and to open the connecting passage 
for control of fluid flow therethrough from the fuel control 
chamber to the second passage, 

the fuel control housing being adapted to be position- 
ed within a diesel system which includes a first conduit, 
a second conduit, a third conduit and a fourth conduit, the 
first conduit joining the fuel supply tank to the second passage 
of the fuel control housing, the second conduit joining the 
third passage of the fuel control housing to the diesel engine, 
the third conduit joining the diesel engine to the first passage 
of the fuel control housing, the fourth conduit joining the 
first passage of the fuel control housing to the fuel supply 
tank, 

the fuel control chamber receiving a mixture of 
heated excess fuel and entrained air from the diesel engine, 
the buoyantly operable valve means operating in accordance 
with the proportions of heated excess fuel and entrained air 
in the mixture thereof within the fuel control chamber for 
flow of heated fuel from the fuel control chamber through 
the connecting passage and through the second passage to mix 
with fuel entering the second passage from the diesel fuel 
supply tank, air which separates in the fuel control chamber 
from the heated excess fuel flowing from the fuel control 
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chamber through the first passage and into the fourth conduit 
for flow to the fuel supply tank. 

9. For use in a diesel system in which a diesel 
engine is supplied with fuel from a fuel supply tank and in 
which the diesel engine consumes a portion of the fuel and 
in which a mixture of excess heated fuel and entrained air 
5 flows from the diesel engine, the combination: a diesel fuel 
control housing adapted to be attached to the diesel engine, 
the fuel control housing having a fuel inlet passage for receiving 
fuel from the fuel supply tank, the fuel control housing having 
a fuel outlet passage for directing fuel from the fuel control 

10 housing to the diesel engine, a diesel fuel filter housing 
removably attached to the diesel fuel control housing and 
supported by the fuel control housing, the fuel control housing 
forming a diesel fuel control chamber, the diesel fuel filter 
housing forming a fuel filter chamber provided with a fuel 

15 filter element therein, the fuel control housing forming a 
passage for directing fuel from the fuel inlet passage of 
the fuel control housing into the fuel filter chamber of the 
fuel filter housing, the fuel control housing forming a passage 
for directing fuel from the fuel filter chamber of the fuel 

20 filter housing into the fuel outlet passage of the fuel control 
housing, the fuel control housing forming a connecting passage 
between the fuel control chamber and the fuel inlet passage 
of the fuel control housing, the fuel control housing forming 
passages for directing a mixture of excess heated fuel and 

25 entrained air into the fuel control chamber from the diesel 

engine and for directing air to the fuel supply tank, a buoyantly 
operable valve member within the fuel control chamber and 
controlling flow of heated fuel from the fuel control chamber 
through the connecting passage and to the fuel inlet passage, 
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30 a thermally responsive actuator member within the fuel control 
housing for sensing the temperature of fuel flowing in the 
fuel outlet passage of the fuel control housing and a valve 
member joined to the thermally responsive actuator member 
and controlling flow of fuel from the fuel control chamber 

35 through the connecting passage into the fuel inlet passage 

of the fuel control housing in accordance with the temperature 
of the fuel sensed by the thermally responsive actuator member. 

10. A diesel fuel control system for control of 
diesel fuel to a diesel engine provided with a fuel pump and 
having fuel injectors and subjected to low temperature condi- 
tions in which fuel is supplied to the diesel engine from 
5 a source of diesel fuel and in which excess diesel fuel in 
a heated condition flows from the diesel engine and in which 
air is entrained in the heated excess diesel fuel comprising: 

a fuel control housing fixedly attached to the diesel 
engine, the fuel control housing having a fuel control chamber 
10 therein, 

a fuel filter unit attached to the fuel control 

housing, 

the fuel control housing having a first passage, 
the first passage being in communication with the fuel filter 
15 unit for flow of fuel from the first passage to the fuel filter 
unit, 

a diesel fuel supply tank, 

a first conduit, the first conduit joining the diesel 
fuel supply tank to the first passage of the fuel control 
20 housing for flow of diesel fuel from the diesel fuel supply 
tank to the first passage of the fuel control housing, 

the fuel control housing having a second passage 
in communication with the fuel filter unit for flow of fuel 
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from the fuel filter unit to the second passage, 
25 a second conduit, the second conduit joining the 

second passage of the fuel control housing to the diesel fuel 
pump for flow of fuel from the second passage to the diesel 
fuel pump, 

a third conduit, the third conduit joining the diesel 

30 fuel pump to the fuel injectors of the diesel engine for flow 
of fuel from the fuel pump to the fuel injectors, 

the fuel control housing having a third passage, 
the third passage being in communication with the fuel control 
chamber for flow of fuel from the third passage to the fuel 

35 control chamber, 

a fourth conduit, the fourth conduit joining the 
fuel injectors of the diesel engine to the third passage of 
the fuel control housing for flow of heated excess fuel and 
entrained air from the fuel injectors to the third passage, 

40 the fuel control housing having a connecting passage 

joining the fuel control chamber to the first passage, 

a buoyant member within the fuel control chamber, 
the buoyant member including valve means operable to close 
and to open the connecting passage with movement of the buoyant 

45 member, a mixture of excess heated fuel and entr^jLned air 
flowing from the fuel injectors through the Jthird \conduit 
to the third passage and from the third passage to the fuel 
control chamber, 

the fuel control chamber being filled with the mixture 

50 of excess heated fuel and entrained air during normal operation 
of the diesel engine, the buoyant member rising and falling 
within the fuel control chamber and within the mixture of 
excess heated fuel and air and operating the valve means to 
open and to close the connecting passage in accordance with 

55 the density of the mixture of heated excess fuel and entrained 
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air in the fuel control chamber, the connecting passage per- 
mitting flow of heated fuel therethrough to the first passage 
for mixing of the heated fuel with fuel which enters the first 
passage from the diesel fuel supply tank, the mixture of heated 
60 fuel and fuel from the fuel supply tank then traveling through 
the fuel filter unit to the second conduit and through the 
second conduit to the fuel pump and from the fuel pump to 
the fuel injectors of the diesel engine. 

11. In combination with a diesel engine which is 
supplied with fuel from a fuel tank and which consumes a portion 
of the fuel supplied thereto and from which excess fuel flows, 
the excess fuel being heated fuel and having air entrained 

5 therein, a fuel control and fuel filter unit comprising: means 
forming a fuel control chamber, means forming a fuel filter 
chamber, means forming a passage between the fuel control 
chamber and the fuel filter chamber for flow of fluid from 
the fuel control chamber to the fuel filter chamber, means 

10 directing a mixture of excess fuel and air from the diesel 
engine into the fuel control chamber, means directing fuel 
flow from the fuel tank into the fuel filter chamber, density 
sensing means within the fuel control chamber and controlling 
fluid flow through the passage in accordance with the density 

15 of the fluid in the fuel control chamber, the fluid flowing 
through the passage to the fuel filter chamber mixing with 
the fuel flowing to the fuel filter chamber from the fuel 
tank, means directing fuel flow from the fuel filter chamber 
to the diesel engine. 

12. For use in a diesel system in which a diesel 
engine is supplied with fuel from a fuel supply tank and in 
which the diesel engine comsumes a portion of the fuel and 
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excess fuel flows from the diesel engine and in which air 
is entrained in the excess fuel, the combination: a diesel 
fuel control unit and a diesel fuel filter unit, the diesel 
fuel control unit including a diesel fuel control chamber, 
the diesel fuel filter unit including a fuel filter chamber 
provided with a fuel filter element therein, connecting passage 
means between the fuel control chamber and the fuel filter 
chamber, a mixture of excess fuel and air flowing into the 
fuel control chamber from the diesel engine, buoyantly operable 
valve means within the fuel control chamber and immersed within 
the mixture of excess fuel and air and sensing the density 
of the mixture and controlling flow of fuel within the 
connecting passage from the fuel control chamber to the fuel 
filter chamber in accordance with the density of the mixture 
within the fuel control chamber. 

13. The combination of Claim 12 which includes 
means directing flow of fuel through the fuel filter element 
and including thermally responsive^ means sensing the temperature 
of the fuel flowing from the fuel filter element and which 
includes valve means operable by the thermally responsive 
means and controlling flow of fuel through the connecting 
passage in accordance with the temperature of the fuel flowing 
from the fuel filter element. 
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For use in a diesel system in which a diesel 



engine is supplied with fuel from a fuel supply tank and in 
which the diesel engine consumes a portion of the fuel supplied 
thereto and in whix:h a mixture of excess heated fuel and entrained 
air flows from the diesel engine, the combination: a diesel 
fuel control housing adapted to be attached to a diesel engine, 
the fuel control housing having a fuel inlet passage for receiving 
fuel from the fuel supply tank, the fuel control housing having 
a fuel outlet passage for directing fuel from the fuel control 
housing to the diesel engine, a diesel fuel filter housing 
removably attached to the diesel fuel control housing and supported 
by the diesel fuel control housing, there being a fuel control 
chamber within the fuel control housing, there being a fuel 
filter chamber within the fuel filter housing and a fuel filter 
element therewithin, the fuel control housing forming passage 
means for directing fuel from the fuel inlet passage into the 
fuel filter chamber of the fuel filter housing and for directing 
fuel from the fuel filter chamber of the fuel filter housing 
into the fuel outlet passage of the fuel control housing, the 
fuel control housing forming a connecting passage between the 
fuel control chamber and the fuel inlet passage of the fuel • 
control housing, the fuel control housing forming passage means 
for directing a mixture of excess heated fuel and entrained 
air into the fuel control chamber, from the diesel engine and 
passage means for directing air which is separated from the 
mixture from the fuel control housing, and a buoyantly operable 
valve member within the fuel control chamber of the fuel control 
housing and controlling flow of heated fuel from the fuel control 
chamber through the connecting passa?^ and to the fuel inlet 
passage of the fuel control housing. 
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15. The combination of Claim 14 in which the fuel 
control housing has a lower portion and in which the fuel 
filter housing is attached to the lower portion of the fuel 
control housing. 

16. The combination of Claim 14 in which the buoyantly 
operable valve member includes means for sensing the density 

of the mixture of excess heated fuel and entrained air within 
the fuel control chamber of the fuel control housing and 
operates in accordance with such density. 

17. For use in a diesel system in which a diesel 
engine is supplied with fuel from a fuel supply tank and 
in which the diesel engine consumes a portion of the fuel 
supplied thereto and in which a mixture of excess heated 
fuel and- entrained air flows from the diesel engine, the 
combination: a diesel fuel control housing adapted to be 
attached to a diesel engine, the fuel control housing having 
a fuel inlet passage for receiving fuel from the fuel supply 
tank, the fuel control housing having a fuel outlet passage 
for directing fuel from the fuel control housing to the diesel 
engine, a diesel fuel filter housing removably attached to 
the diesel fuel control housing and supported by the diesel 
fuel control housing, there being a fuel control chamber 
within the fuel control housing, there being a fuel filter 
chamber within the fuel filter housing with a fuel filter 
element therewithin, the fuel control housing forming passage 
means for directing fuel from the fuel inlet passage into 
the fuel filter chamber of the fuel filter housing and for 
directing fuel from the fuel filter chamber of the. fuel filter 
housing into the fuel outlet passage of the fuel control 
housing, the fuel control housing forming a connecting passage 
between the fuel control chamber and the fuel inlet passage 
of the fuel control housing, the fuel control housing forming 
passage means for directing a mixture of excess heated fuel 
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and entrained air into the fuel control chamber from the 
diesel engine and passage means for directing ai* from the 
fuel control housing, a buoyantly operable valve member within 
the fuel control chamber of the fuel control housing and 
controlling flow of heated fuel from the fuel control chamber 
through the connecting passage and' to the fuel inlet passage 
of the fuel control housing, and thermally responsive valve 
means within the fuel control housing for sensing the temperature 
of the fuel flowing in the fuel control housing and controlling 
flow of fuel from the fuel control chamber of the fuel control 
housing into the fuel inlet passage and into the fuel filter 
housing. 

18. For use- in a diesel system in which a diesel 
engine is supplied with fuel from a fuel supply tank and 
in which the diesel engine consumes a portion of the fuel 
supplied thereto and in which a mixture of excess heated 
fuel and entrained air flows from the diesel engine, the 
combination: a diesel fuel control housing adapted to be 
attached to a diesel engine, the fuel control housing having 
a fuel inlet passage for receiving fuel from the fuel supply 
tank, the fuel control housing having a fuel outlet passage 
for directing fuel from the fuel control housing to the diesel 
engine, a diesel fuel filter housing removably attached to 
the diesel fuel control housing and supported by the diesel 
fuel control housing, there being a fuel control chamber 
within the fuel control housing, there being a fuel filter 
chamber within the fuel filter housing with a fuel filter 
element therewithin, the fuel control housing forming passage 
means for directing fuel from the fuel inlet passage into 
the fuel filter chamber of the fuel f liter housing a.nd for 
directing fuel from the fuel filter chamber of the fuel filter 
housing into the fuel outlet passage of the fuel' control 
housing, the fuel control housing forming a connecting passage 
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between the fuel control chamber and the fuel inlet passage 
of the fuel control housing, the fuel control housing forming 
passage means for directing a mixture of excess heated fuel 
and entrained air into the fuel control chamber from the 
diesel engine and for directing air from the fuel control 
housing, and a buoyant member within the fuel control chamber 
of the fuel control housing and sensing the density of the 
mixture of excess heated fuel and entrained air, and a valve 
member attached to the buoyant member and controlling flow 
of heated fuel from the fuel control chamber through the 
connecting passage and to the fuel inlet passage in 
accordance with operation ot the buoyant member. 



engine is supplied with fuel from a fuel supply tank and 
in which the diesel engine consumes a portion of the fuel 
supplied thereto and in which a mixture of excess heated 
fuel and entrained air flows from the diesel engine, the 
combination: a diesel fuel control housing adapted to be 
attached to a diesel engine, the fuel control housing having 
a fuel inlet passage for receiving fuel from the fuel supply 
tank, the diesel fuel control housing having a fuel outlet 
passage for directing fuel from the fuel control housing 
to the diesel engine; the diesel fuel control housing being 
adapted to have a diesel fuel filter housing removably attached 
thereto and supported by the diesel fuel control housing, 
there being a fuel control chamber within the fuel control 
housing, there being a fuel filter chamber within the fuel 
filter housing with a fuel filter element therewithin, the 
fuel control housing having therein a passage for directing 
fuel from the fuel inlet passage into the fuel filter chamber 
of the fuel filter housing and a passage for directing fuel 
from the fuel filter chamber of the *fuel filter housing into 
the fuel outlet passage of the fuel control housing, the 



19. For use in a diesel system in which a diesel 




fuel control housing having a connecting passage between 

the fuel control chamber and the fuel inlet passage of the 

fuel control housing, the fuel control housing having a passage 

for directing a mixture of excess heated fuel and entrained 

air into the fuel control chamber from tba dies el engine 

and a passage for directing air from the fuel control housing. 

a buoyant metnbsr within the fuel control chamber of the 
fuel control housing and sensing the density of the mixture 
of excess heated fuel and entrained air, and a valve member 
attached to the buoyant member and controlling flow of heated 
fuel from the fuel control chamber through the connecting 
passage and to the fuel inlrt: passage in accordance with 
operation of the buoyant member. 

.20. For use in a diesel system in which a diesel 
engine is supplied with fuel from a fuel supply tank and 
-in which the diesel engine consumes a portion of the fuel 
supplied thereto and in which a mixture of excess heated 
fuel and entrained air flows from the diesel engine, the 
combination: a diesel fuel control housing adapted to be 
attached to a diesel engine, the fuel control housing having 
a fuel inlet passage for receiving fuel from the fuel supply 
tank, the diesel fuel control housing having a fuel outlet 
passage for directing fuel from the fuel control housing 
to the diesel engine, the diesel fuel control housing being 
adapted to have a diesel fuel filter housing removably attached 
thereto and supported by' the diesel fuel control housing, 
there being a fuel control chamber within the fuel control 
housing, there being a fuel filter chamber within the fuel 
filter housing with a fuel filter element therewithin, the 
fuel control housing having therein a passage for directing 
fuel from the fuel inlet passage into the fuel filter chamber 
of the fuel filter housing and a passage for directing fuel 
from the fuel filter chamber of the fuel filter housing into 
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the fuel outlet passage of the fuel control housing, the 

fuel control housing having a connecting passage between 

the fuel control chamber and the fuel inlet passage of the 

fuel control housing, the fuel control housing having a passage 

for directing a mixture of excess heated fuel and entrained 

air into the fuel control chamber from the diesel engine 

and a passage for directing air from the fuel control housing, 

a buoyant member within the fuel control chamber of the 
fuel control housing and sensing the density of the mixture 
of excess heated fuel and entrained air. and a valve memhor 
attached to the buoyant member and controlling flow of heated 
fuel from the fuel control chamber through the connecting 
passage and to the fuel inlot passage in accordance with 
operation of the buoyant member t 

and thermally responsive valve means within the 
fuel control housing for sensing the temperature of the fuel 
flowing in the fuel outlet passage of fuel control housing 
and controlling flow of fuel from the fuel control chamber 
through the connecting passage into the fuel inlet passage 
of the fuel control housing. 

21. A diesel fuel control valve device for use 
in a diesel engine fuel supply system provided with a fuel 
supply tank, a fuel supply conduit extending from the fuel 
supply tank to the diesel engine, and a heated fuel and air 
conduit extending from the diesel engine to the fuel supply 
tank for conducting from the engine a mixture of heated fuel 
and air entrained in the heated fuel, said fuel control valve 
device comprising a valve housing which defines a valve chamber 
provided with an upper portion and a lower portion, said 
valve housing also defining a fuel supply passage which extends 
through said valve housing and which is connected to the 

4/. 



1208998 



fuel supply conduit for directing fuel from the fuel supply 
tank through said fuel supply passage to the diesel engine, 
said valve housing further defining a fuel recirculating 
passage connecting said lower portion of said valve chamber 
to said fuel supply passage with r.n annular valve seat forming 
a fluid flow passage leading to said fuel recirculating passage 
a buoyant vertically movable within said valve chamber, a 
closure element connected to said buoyant member and positioned 
adjacent said annular valve seat for controlling the flow 
of heated fuel from said valve chamber through said recirculating 
passage into said fuel supply passage in response to vertical- 
movement of said buoyant member within said valve chamber, 
said heated fuel and air conduit being connected to said 
upper portion of said valve chamber and above said buoyant 
member, the cross-sectional area of said valve chamber with 
respect to the cross-sectional area of said heated fuel and 
air conduit being such that all of the mixture of heated 
fuel and entrained air is directed downwardly within said 
valve chamber around said valve member while the diesel engine 
is operating, said buoyant member therefore receiving and 
sensing the mixture of heated fuel and entrained air flowing 
downwardly around said buoyant member such that said buoyant 
member responds "to the proportions of heated fuel and air 
within the mixture while air separates from the mixture for 
conduction to the fuel supply tank through said heated fuel 
and air conduit, a thermally responsive valve unit positioned 
within said valve body at the juncture between said fuel 
supply passage and said fuel recirculating passage, said 
thermally responsive valve unit including control means for 
controlling the flow of heated fuel through said recirculating 
passage in response to the temperature of the fuel flowing 
through said fuel supply passage, thus providing a diesel 
fuel control valve device which is relatively small in physical 
size and which efficiently uses the return fuel heated by 
the engine. 
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22 . A fuel control valve device as defined in Claim 
21 in which the thermally responsive valve unit includes a 
valve element which is movable within the fuel recirculating 
passage to control the flow of heated fuel through said fuel 
recirculating passage. 

23 • A compact fuel control valve device adapted 
for use in a diesel engine fuel supply system including a 
fuel supply tank, a fuel supply conduit extending from the 
tank to the diesel engine, and a heated fuel and air conduit 
extending from the engine lo the fuel supply tank for conduct- 
ing from the engine a mixture of heated fuel and air entrained 
in the heated fuel, said fuel control valve device comprising 
a valve body defining a valve chamber having an upper portion 
and a lower portion, said valve body defining a fuel supply 
passage extending through said valve body and being connected 
to the fuel supply conduit for directing fuel from the fuel 
supply tank through said fuel supply passage to the diesel 
engine, said valve body further defining a fuel recirculating 
passage connecting said lower portion of said valve chamber 
to said fuel supply passage, an annular valve seat surrounding 
said fuel recirculating passage, a buoyant valve member 
disposed for generally vertical movement within said valve 
chamber, a closure element- connected to said valve member 
and positioned adjacent said valve seat for controlling the 
flow of heated fuel from said valve chamber through said 
recirculating passage into said fuel supply passage in 
response to vertical movement of said valve member within 
said valve chamber, said heated fuel and air conduit being 
connected to said upper portion of said valve chamber, the 
cross-sectional area of said valve chamber being sufficient- 
ly small relative to the cross-sectional area of said heated 
fuel and air conduit to provide for directing all of the 
mixture of heated fuel and entrained air around said valve 
member while the diesel engine is operating, said valve member 
being positioned to receive and sense the mixture of heated 
fuel and entrained air flowing around said valve member such 
that said valve member responds to the proportions of heated 
fuel and air within the mixture while air separates from 
the mixture for conduction to the fuel supply tank by said 
heated fuel and air conduit, a thermally responsive valve 
unit positioned within said valve body at the junction of 
said fuel supply passage and said fuel recirculating passage, 
and said valve unit including means for controlling the flow 
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of heated fuel through said recirculating passage in response 
to the temperature of the fuel flowing through said fuel 
supply passage, to provide a compact valve system for efficient- 
ly using the return fuel heated by the engine as heated return 
fuel is quickly blended into the fuel flowing to the diesel 
engine from the fuel supply tank, the compact fuel control 
valve device requiring relatively small space adjacent the 
engine. 

24 . A compact fuel control valve device adapted 
for use in a diesel engine fuel supply system including a 
fuel supply tank, a fuel supply conduit extending from the 
tank to the diesel engine, and a heated fuel and air conduit 
extending from the engine to the fuel supply tank for conduct- 
ing from the engine a mixture of heated fuel and air entrained 
in the heated fuel, said fuel control valve device comprising 
a valve body defining a main passage extending directly through 
the valve body and forming a valve chamber, the main passage 
having an upper portion and a lower portion, said valve body 
defining a fuel supply passage extending directly through 
said valve body and being connected to the fuel supply conduit 
for directing fuel from the fuel supply tank through said 
fuel supply passage to the diesel engine, said valve body 
further defining a fuel recirculating passage connecting said 
lower portion of said main passage to said fuel supply passage, 
an annular valve seat surrounding said fuel recirculating 
passage, a buoyant member disposed for generally vertical • 
movement within said main passage, a closure element connected 
to said buoyant member and positioned adjacent said valve 
seat for controlling the flow of heated fuel from said main 
passage through said recirculating passage into said fuel suppl 
passage in response to vertical movement of said buoyant 
member within said main passage, said heated fuel and air 
conduit being connected, to said upper portion of said main 
passage, the cross-sectional area of said main passage being 
sufficiently small relative to the cross-sectional area of 
said heated fuel and air conduit to provide for directing 
all of the mixture of heated fuel and entrained air around 



1208998 

said buoyant member while the diesel engine is operating, 
said buoyant member being positioned within the main passage 
to receive the entire mixture of heated fuel and air, the 
buoyant member dynamically sensing the mixture of heated fuel 
and entrained air flowing in a turbulent condition around 
said buoyant member as said buoyant member responds to the 
proportions of heated fuel and air within the mixture while 
air separates from the mixture within the main passage as 
the air flows adjacent the buoyant member for conduction of 
the air to the fuel supply tank through said heated fuel and 
air conduit, a thermally responsive valve unit positioned 
within said valve body at the junction of said fuel supply 
passage and said fuel recirculating passage, and said 
thermally responsive valve unit including means for con- 
trolling the flow of heated fuel through said recirculating 
passage in response to the temperature of the fuel flowing 
through said fuel supply passage, to provide a compact valve 
system for efficiently using the return fuel heated by the 
engine as heated return fuel is quickly blended into the fuel 
flowing to the diesel engine from the fuel supply tank, the 
compact fuel control valve device requiring relatively small 
space adjacent the engine. 

25 . Apparatus for efficiently preheating diesel 
fuel which is supplied to a diesel engine connected to a fuel 
supply tank by a fuel supply passage and a fuel return 
passage, the apparatus comprising:. 

means forming a valve body defining a main passage 
having an upper portion and a lower portion, the main passage 
extending directly through the valve body, 

means connecting the upper portion of the main 
passage to the fuel return passage extending from the engine 
to the fuel supply tank, 
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• a connector passage connecting the lower portion 
of the main passage to the fuel supply passage, 

a movable buoyant valve member positioned for 
generally vertical movement within the main passage, the 
buoyant valve member including means for control of fluid 
flow through the connector passage, 

a mixture of air and heated return fuel being 
directed from the diesel engine through the fuel return 
passage into the main passage and into direct contact with 
the buoyant valve member, 

the buoyant valve member sensing the relative pro- 
portions of air and heated return fuel within the mixture, 
and separating air from the mixture of heated return fuel 
and air after the mixture contacts the buoyant valve member 
and directing the separated air through the fuel return 
passage to the fuel supply tank, 

the buoyant valve member controlling the flow of 
heated return fuel from the lower portion of the main passage 
into the fuel supply passage in response to the relative pro- 
portions of air and heated return fuel v in the mixture within 
the main passage adjacent the buoyant valve member to provide 
for quickly blending the heated return fuel into the fuel 
supply from the fuel supply tank with minimum heat loss from 
the heated return fuel. 

26. Apparatus for efficiently preheating diesel 
fuel which is supplied to a diesel engine connected to a fuel 
supply tank by a fuel supply passage and a fuel return passage, 
the apparatus comprising: 

means forming a valve body defining a valve chamber 
having an upper portion and a lower portion, the valve chamber 
extending directly through the valve body, 

means connecting the upper portion of the valve 
chamber to the fuel return passage extending from the engine 
to the fuel supply tank, 
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a connector passage connecting the lower portion 
of the valve chamber to the fuel supply passage, 

a movable buoyant valve member positioned for 
generally vertical movement within the valve chamber, the 
buoyant valve member including means for control of fluid 
flow through the^connector passage, 

a mixture of air and heated return fuel being 
directed through the fuel return passage into the valve 
chamber and into direct contact with the buoyant valve 
member , 

the buoyant valve member sensing the relative pro- 
portions of air and heated fuel within the mixture, and 
separating air from the mixture of heated return fuel and 
air after the mixture contacts the buoyant valve member and 
directing the separated air through the fuel return passage 
to the fuel return tank, 

the buoyant valve member controlling the flow of 
heated return fuel from the lower portion of the valve chamber 
into the fuel supply passage in response to the relative pro- 
portions of air and heated return fuel forming the mixture 
within the valve chamber adjacent the valve member to provide 
for quickly blending the heated return fuel into the fuel 
supply from the fuel supply tank with minimum heat loss from 
the heated return fuel, 

and means sensing the temperature of the heated 
return fuel and the fuel in the fuel supply passage and 
controlling the flow of heated return fuel from the lower 
portion of the. valve chamber into the fuel supply passage 
in response to the temperature of the heated return fuel and 
the fuel in the fuel supply passage. 




